highlight the rules of constitution of the loan loss provision as a factor that explains the influence of the financial system on the economy. Provisioning plays an important role in the measurement of receivables, adjusting the book value of these assets to their probable realizable value and allowing the coverage of expected losses.
We have observed that, at the beginning of a downward business cycle, there is little provision by banks. With the worsening of the crisis, provisions will grow, deteriorating the credit situation of credit providers and causing the reduction in the lending level precisely at the moment when the market most needs it.
For Berger and Udell (2004 apud Bouvatier and Lepetit, 2012) , an excessive cyclicality of bank credit may lead to an exacerbation of the business cycle, increasing the systemic risk and preventing a more adequate allocation of the resources available for loans.
According to Jackson (1999 apud Bikker and Metzemakers, 2004) , when the level of economic activity is declining, the quality of banks' assets tends to deteriorate, increasing their risk exposure. As a consequence, banks are forced to cut loans, which leads to the weakening of economic conditions as a whole.
Studies such as by Bouvatier and Lepetit (2007) and Bikker and Metzemakers (2004) , were conducted to investigate the relationship between the loan loss provision and business cycles. In addition to being restricted to specific aspects of the provision, such studies used relatively distinct models and variables, leaving room for further research.
Our proposal is to analyze whether the accounting model of constitution of loan loss provision applicable to commercial banks in Brazil is pro-cyclical, countercyclical or acyclical.
By using an econometric model in data panels, the research involved 91 commercial banks, contemplating the period 2001-2012, which presents both phases of expansion as well as economic retraction. The results indicated the existence of pro-cyclical provisions.
The article is thus structured: in this section we introduce the topic; in the second section we take a look at the current stage of the debate; in the third we discuss the relationship between provision and business cycles; in the fourth we describe the methodology; in the fifth we present and discuss the results, and in the sixth we bring final considerations and suggestions for future studies.
THE STATE OF THE ART
The analysis of the relationship between loan loss provision and business cycles was explored in several studies. Bikker and Metzemakers (2004) , based on the models by Cavallo and Majnoni (2001) and Laeven and Majnoni (2003) , found that provisions tend to be substantially larger when GDP growth is lower, reflecting the growing risk of the credit portfolio when the business cycle is in decline. Handorf and Zhu (2006) researched US commercial banks in the period 1990-2000, identifying a rational behavior in relation to the provision, which reflects both current and forecasted losses. Medium-sized banks are more likely to consider forecasted losses in the provisioning process, in an attitude considered countercyclical. Smaller banks and banks considered as too big to fail are more focused on provision practices that contemplate current losses, in a pro-cyclical attitude. Bouvatier and Lepetit (2007) , in a study conducted in 186 European banks in the period 1992-2004, concluded that the adoption of provisions to cover expected losses (nondiscretionary provisions) causes greater fluctuations in credit, while provisions used for management purposes (discretionary provisions) do not have the same effect.
Boutavier and Lepetit (2012) analyzed how provision rules influence the loan market, concluding that a provision system based on past information increases the pro-cyclicality of market fluctuations. In a provisioning system based on forecasts of future losses, the problem of pro-cyclicality does not exist. Glen and Modrágon-Vélez (2011) , in analyzing the effects of business cycles on the performance of commercial banks' loan portfolios of developing countries in the period from 1996 to 2008, concluded that while economic growth is the main driver of this performance, the effects caused by interest rates are of second order. The authors observed that the relationship between the provisions for losses and economic growth are highly nonlinear only under conditions of extreme economic stress. For Hendriksen and Van Breda (1999) , an important element in the evaluation of receivables is the treatment of uncertainty regarding their collection. It is recommended for revenue to be measured by the amount expected to be received, with the provision being the tool that adjusts the book value of the receivables and the result of the entities with accounts receivable.
Loan loss provision in banks
Glen and Mondrágon-Vélez (2011) conceptualize loan loss provision as expenses recognized in the income statement in contrast to reserves for losses on loans, which are being accumulated in the balance sheet. According to Bikker and Metzemakers (2004) , these reserves will be used when the losses occur, being related to the quality of the loan portfolio and the economic fluctuations.
According to Bikker and Metzemakers (2004) , accounting rules of the regulatory bodies, taxation and bank behavior (including earnings management and prospective risk management) also influence the provision.
For Cavallo and Majnoni (2001) , the provision acts as a shock absorber instrument and must cover the losses expected by banks.
According to Bouvatier and Lepetit (2012) , provision rules may be "backward-looking", when based on the losses incurred in the operations and "forward-looking", when based on expected losses.
An example of a "backward-looking" model is the incurred loss model adopted in the United States of America, whose basis is the recognition of losses only if they exist on the balance sheet date. This model requires the initial identification of a situation, known as a "loss event", on which there is a possibility of future loss and whose value can reasonably be estimated, so as to enable the entity to recognize the provision.
An example of a "forward-looking" model is the expected loss model, which recognizes provisions based on expectations of future losses, regardless of the existence of objective evidence.
Provisions may be generic or specific. According to Cavallo and Majnoni (2001) , the generic ones are "ex-ante" provisions, related to uncertain future events, and can be highly subjective and manipulable, applicable to all transactions, regardless of loss events. Specific ones are "ex-post" provisions related to specific observable events, such as payment history and write-off of credits as losses.
For Laeven and Majnoni (2003) , banks use the loan loss provision to "smooth" income. The advantage of this "smoothing" would be in the reduction of profit volatility, reducing the possibility for banks to consume capital to honor possible losses. With "smoothing", profits will be less affected by the fluctuations of losses during the cycle. Laeven and Majnoni (2003) warn of the shared view that "smoothing" income has negative connotations, because it modifies the way of evaluating the profit, reducing the comparability of income and damaging shareholder wealth.
For Laeven and Majnoni (2003) , capital restrictions by rules imposed by the regulator, benefits of a fiscal nature, executive remuneration systems and concerns about possible bankruptcy are reasons for the practice of income smoothing by banks.
Relationship between loan loss provision and business cycles
According to Bikker and Metzemakers (2004) , in a period of economic recovery there are more favorable conditions for companies, reducing the probability of losses on bank loans. The opposite situation occurs in periods of recession. As a consequence, banks are expected to reflect such conditions in their decisions, reducing the level of provision in periods of economic expansion and increasing it when the level of economic activity declines. Bikker and Metzemakers (2004) warn of an alternative perspective, termed as the countercyclical view, which sustains the credit risk is built in times of economic expansion, materializing in periods of economic downturn. In this view, provisions should be positively related to the credit supply cycle, so that banks will recognize the risk of operations in favorable economic periods, constituting provisions for use in bad economic periods.
The "backward-looking" and "forward-looking" models usually present distinct behavior regarding cyclicality. According to Bouvatier and Lepetit (2012) , in the "backward-looking" model we observe a pro-cyclical behavior of provisions, since the problems identified in loans in periods of economic expansion are smaller, leading banks to underestimate expected future losses on these loans and forcing them to make large provisions during bad business cycles.
Betancourt and Baril (2009) present justifications for the "incurred loss model" being pro-cyclical. Under favorable economic conditions, few borrowers have difficulties repaying their loans. Thus, historical rates of loss decrease in good economic periods, as there is almost no objective evidence justifying the increase in the volume of provisions, although it is known that future losses will inevitably occur when the business cycle becomes unfavorable. It is because we cannot increase provisions in favorable cycles that banks are obliged to increase them in unfavorable cycles, exactly when they need more income and capital.
According to Bouvatier and Lepetit (2012) , in the "forward-looking" provision system, exactly the opposite occurs, which reveals its countercyclical nature.
Loan loss provision of banks in Brazil
According to the Accounting Plan of the National Financial System Institutions -Cosif, banks must set up sufficient provisions to cover possible losses on credit operations.
According to Cosif, institutions should classify their credit operations, in increasing order of risk, at the levels: AA, A, B, C, D, E, F, G and H.
The following information on the debtor and guarantor of the operation should be considered for classification of the operation: a) economic and financial situation; b) degree of indebtedness; c) ability to generate revenue; d) cash flow; e) administration and quality of controls; f) punctuality and delays in payments; g) contingencies; h) sector of economic activity; and i) credit limit.
In the case of an individual debtor, the analysis of income and personal equity should also be considered.
In the definition of the risk level of credit operations, we must also consider the nature and purpose of the transaction, the characteristics of the assurances, particularly regarding adequacy and liquidity, and value.
The classification of operations must undergo periodic reviews. When drawing up income statements and balance sheets, institutions should check for delays in payment of principal or charges, reclassifying the operation, if necessary, as follows: a) delay between 15 and 30 days: B level risk, minimum; b) delay between 31 and 60 days: C level risk, minimum; c) delay between 61 and 90 days: D level risk, minimum; d) delay between 91 and 120 days: E level risk, minimum; e) delay between 121 and 150 days: F level risk, minimum; f) delay between 151 and 180 days: G level risk, minimum; g) delay greater than 180 days: H level risk.
The operations of the same client or economic group with an amount greater than 5% of adjusted book value of equity, regardless of delays in payment of principal or charges, must be reviewed every six months, whereas the remaining operations should be re-evaluated once every twelve months, with the exception of those contracted with customers with total responsibility less than 50,000.00 BRL, which may be revised only on the basis of delays, and the original classification should be retained when the revision indicates the classification at a lower risk level.
The provision, being constituted monthly, is calculated according to the classification risk level of credit operations, and their value cannot be lower than the sum resulting from the application of the following percentages on the value of operations: a) 0.5% on the value of level A credit operations; b) 1% on the value of level B credit operations; c) 3% on the value of level C credit operations; d) 10% on the value of level D credit operations; e) 30% on the value of level E credit operations; f) 50% on the value of level F credit operations; g) 70% on the value of level G credit operations; and h) 100% on the value of level H credit operations.
Cosif does not foresee the constitution of generic provisions, reducing the possibility of occurrence of a countercyclical pattern, even though the fact that the percentage of provision is defined as minimum makes room for additional provisions, at the discretion of the institution.
The provisioning system of Brazilian banks can be considered as a mixed model, because the classification of operations according to their risk level encourages the industry to evaluate the customer's future payment capacity, incorporating a forwardlooking approach. However, past events also influence this evaluation, such as the delay in payment of principal and interest, which makes the model also present characteristics of a "backward-looking" system.
The Brazilian model, therefore, tries to incorporate more predictive criteria for the constitution of the provision, although it is known that the recognition of the provision based on delays is able to facilitate the operationalization of the said model. This facility can take the model to a retrospective behavior, typical feature of an incurred loss model.
RESEARCH METHODOLOGY

Sample and data sources
The sample included the following institutions, according to the classification adopted by the Central Bank of Brazil (BCB): a) commercial banks, multiple banks with a commercial portfolio, and non-conglomerate savings banks; and b) conglomerates composed of at least one commercial bank or multiple commercial bank type institution.
Ninety institutions were contemplated, which held, as of December 31, 2012, 84.1% of the assets of the National Financial System.
The data were taken from the semestrial financial statements, positions of June 30 and December 31, relating to the period 2001-2012.
The other data were obtained from the sites of the Central Bank of Brazil (BCB) and the Brazilian Institute of Geography and Statistics (IBGE) on the Internet.
The model
We used a linear regression model to make inferences about the relation between the variables of interest, in order to identify how the reserves react to the behavior of the variables that characterize business cycles, since most of the studies on the subject use this type of model, e.g., Cavallo and Majnoni (2001) , Bikker and Hu (2002) , Laeven and Majnoni (2003) , Bikker and Metzemakers (2004) , Handorf and Zhu (2006) , Bouvatier and Lepetit (2007) and Glen and Mondragón-Velez (2011) .
We estimated the following model, based on the panel data method, of the cross-section type:
where:
• PROV it = loan loss provision over the average total assets of banks i in period t • ΔGDP t = real GDP growth in period t • UNEMPL t = unemployment rate in period t • PRO it = income before taxes, participations and loan loss provisions over the average total assets of banks i in period t • ΔlnLOA it = variation of the balances of loans of banks i in period t • LOA it = balance of credit operations on the total assets of banks i in period t • EQ it = equity capital on the total assets of banks i in period t • SIZE it = size of banks i in period t The purpose of the model is not to capture an eventual cause and effect relationship between the dependent variable and the independent variables, but rather to identify how the dependent variable behaves in the face of a variation observed in each of the independent variables, especially in macroeconomic variables.
The accounting variables of the model are endogenous in nature. However, their inclusion is absolutely necessary, since the loan loss provision is by its nature, influenced by accounting factors, such as accounts receivables, earnings and shareholders' equity capital. These variables end up functioning as control variables, helping to capture more adequately the relationship between the dependent variable and the independent critical variables of the study (GDP and unemployment).
The dependent variable
Most of the models dealing with the relationship between provision and business cycles use provision as a dependent variable. This study follows the same line, defining provision as the net amount of loan loss provision, represented by the difference between the provisions constituted and those reversed in the accounting period.
In order to mitigate the risk of heteroscedasticity in the regression residuals, the dependent variable was scaled by total assets.
The independent variables
The model includes independent variables that can be classified into three groups: macroeconomic variables (GDP and unemployment); accounting variables of the selected banks (earnings before income tax, profit sharing and loan loss provisions; loans, variations in loans and equity capital); and control variables (bank size).
GDP is the critical variable of the model, being considered in several studies as the most useful indicator to represent the business cycle. It contemplates the half-yearly percentage variation in GDP, at constant prices.
The unemployment rate is another measure representative of the current phase of the business cycle, having been calculated on a semester basis. The indicator represents the unemployment rate of persons aged 10 or over, considering the main metropolitan regions of the Country.
The profits variable, signaling a possible use of provision as an instrument of earnings management, is obtained by dividing the value of earnings before income tax, profit sharing and loan loss provisions by the average total assets in each semester.
The loan growth variable, indicative of the evolution of credit risk, represents the change in the balances of credit operations in each semester, calculated in real terms, having as deflator the General Market Price Index -IGPM. The variation of the loans balance was calculated by the difference of the natural logarithms: ln(loan operations it /IGPM it ) -ln(loan operations it-1 /IGPM it-1 ).
The loans variable, which is representative of exposure to credit risks, indicates the relative size of banks' loan portfolios. It is obtained by dividing the balance of credit operations accounts by the value of the total assets in each semester.
The equity capital variable indicates a possible use of the provision for capital management and is obtained by dividing the net equity by the total assets in each semester.
The independent variables also had their values divided by the value of the total assets in order to mitigate the risk of heteroscedasticity in the residuals of the regression.
The control variables
The variable SIZEit, defined as the natural logarithm of total bank assets, deflated by the IGPM, aims to control the effects of the size of institutions in calculating the provision. Larger banks are expected to make provisions in higher percentages. Table 1 summarizes the expected results in relation to the behavior and sign of the coefficients related to the explanatory variables, with reference to the hypotheses formulated. 
Synthesis of expected results (coefficients signs)
GDP growth
With the adoption of accounting criteria for provision considered to be mixed, a positive change in GDP may cause the level of provision to rise or fall, depending on the prevalence of ex-post criteria on ex-ante criteria, which would indicate a predominantly countercyclical nature, or the prevalence of ex-ante criteria on ex-post criteria, which would signal a predominantly procyclical nature.
+/-Unemployment rate With the adoption of accounting criteria for provision considered to be mixed, a positive variation in the unemployment rate may increase or decrease the level of provision, depending on the prevalence of ex-post criteria on ex-ante criteria, which would indicate a predominantly countercyclical nature, or the prevalence of ex-ante criteria on ex-post criteria, which would signal a predominantly pro-cyclical nature.
+/-Profit/Asset Considering that banks use the provision as an instrument of earnings management, it is expected that a positive variation in earnings before income tax, profit sharing and loan loss provisions and loan loss provisions will increase the level of provision.
+ EQ/Asset
Considering that banks use provision as an instrument of capital management, it is expected that a negative variation in equity will increase the level of provision. Thus, a bank would be prone to provision more when its regulatory capital is below of what is required. This practice is often more common in capital-deficient banks.
Loans/Asset Considering that an increased participation of credit operations in a bank's total investments represents an increase in its credit risk, it is expected that a positive variation in the ratio of loans to total assets will increase the level of provision.
+ Loan variation
Considering that a positive variation in the volume of credit operations of a bank over time represents an increase in its credit risk, it is expected that a positive variation in the volume of credit operations will increase the level of provision. 
Robustness testing and procedures
We applied the tests Im, Pesaran and Shin -I.P.S, ADF-Fisher and PP-Fisher of unit root to verify the existence of links without logical explanation in the variables, which can generate spurious regressions. The results indicated that the risk of spurious regressions was far.
We used the Pearson correlation matrix to analyze the correlation between the variables, with the objective of avoiding highly correlated variables composing the regression. The results indicated that there was no high correlation between the independent variables of the model.
The results of the variance inflation test between the explanatory variables indicated no evidence of high multicollinearity in the regression data.
We performed the Chow test to test the existence of individual heterogeneity and to evaluate whether the use of panel data is applicable to the study. We found that the results disregarding individual heterogeneity would not be appropriate, justifying the use of panel data.
We proceeded to Hausman Test to define the best panel data method to estimate the regression: fixed effects or random effects. The result showed that we cannot reject the null hypothesis that the model with random effects is the most appropriate for the model.
To analyze the existence of autocorrelation between the residuals of the regression we performed the Durbin-Watson test. The results indicated that the model residues appear to be auto-correlated. To minimize the risks of sectional heteroscedasticity and of autocorrelation in residues, we proceeded to the scaling of the accounting variables of the model and to the use of the standard method of sectional errors SUR (PSE), which generates robust parameters even when such conditions are present.
RESULTS
Descriptive statistics of the dependent variable
According to Table 2 , from the second half of 2001 to the second half of 2012, banks constituted, on average, half-yearly provision equivalent to 0.83% of total assets. The maximum amount of the provision was approximately 16.4% of total assets, whereas the minimum amount represented a reversal of provision equivalent to 5.18% of total assets. The standard deviation of 1.4611% of total assets, above the average, indicates that there was great variability in the provision, motivated, in part, by the reversal mechanism. The median, below the mean, indicates an asymmetric distribution to the left of the series of provision. Where: LOA/TA represents the participation of credit operations in total assets; ∆ LOA, the real growth of credit operations balances; EQ/TA, the share of equity in total assets; EAR/TA, the share of earnings before income tax, profit sharing and loan loss provisions in total average assets; ∆ GDP, the real growth of gross domestic product; UNEMPL, the unemployment rate; and SIZE, the size of the commercial bank, represented by the natural logarithm of the total assets deflated by the General Market Price Index (Índice Geral de Preços do Mercado -IGPM). Source: Authors own elaboration.
Descriptive statistics of independent variables
According to Table 3 , on average only 34.34% of the funds invested by the banks were used for credit operations. The average participation of own resources in the total investments of the banks, on the other hand, proved to be significant, around 23% (for a median of 15.51%). The average return on assets was approximately 2.25%.
Regression results
The coefficient of determination (R 2 ) indicates that the independent variables are associated with 15.65% of the behavior of the dependent variable. The statistic F, with p-value equal to 0.000000 confirms the statistical significance of the set of independent variables in the identification of the association between the behavior of the dependent variable and the behavior of the independent variables. These results are in Table 4 . Where: C represents the regression constant; LOA/ASSET represents the balances of credit operations of banks over total assets i in period t; VAR. LOA. represents the change in the balances of credit operations of banks i in period t; EAR/ASSET represents earnings before income tax, profit sharing and loan loss provisions over the average total assets of banks i in period t; EQ/ASSET represents the equity capital over the total assets of banks i in period t; VAR. GDP represents real GDP growth in period t; UN. RATE. Represents the unemployment rate in period t; and SIZE represents the size of banks i in period t. Source: Authors own elaboration. All the macroeconomic and accounting variables specific to the banks surveyed, with the exception of the unemployment rate and size, have significant effects on loan loss provisions according to Table 5 .
We found the loans variable to be significant, at a significance level of 1%, with a positive coefficient. Thus, when a bank increases the participation of credit operations in total investments, the relationship between the provision and the investments also increases, corroborating the research hypothesis and confirming that the risks tend to grow during the economic expansions. The adoption of such prudent behavior by banks contributes to reducing the effects of possible pro-cyclical behavior.
The loan growth variable was only significant at a significance level of 10%. It is therefore not so safe to say that the behavior of provisions is associated with the variation in the volume of loans. The coefficient showed a negative sign, signaling that provisions tend to decrease when credit operations balances increase. Such a finding runs counter to the assumption that there was a positive relationship between the real growth in the volume of credit operations and provisions.
The variable earnings before income tax, profit sharing and loan loss provisions were also significant, at a significance level of 1%, indicating that variations in profit are related to the behavior of provisions. The positive sign of the coefficient indicates the growth of the provision when profit increases and vice versa, corroborating the research hypothesis and signaling the practice of earnings management.
The net equity variable was significant at a significance level of 1%, but presented a positive sign, contrary to the hypothesis of using the provision for capital management. Thus, banks increase the value of the provision whenever equity reveals more comfortable amounts. Such procedure may be due to the fact that commercial banks historically have reference equity higher than that required by the BCB, together with the absence of the generic provision instrument in the country's regulations.
At a significance level of 1%, the coefficient of the GDP variable was significantly negative, indicating a pro-cyclical behavior of banks. When GDP grows, provisions tend to fall and vice versa, reflecting pro-cyclical behavior. The result indicates the absence of an efficient mechanism for prospective risk assessment in Brazil.
The unemployment rate variable was not significant, contrary to expectations. The control variable was also not significant, indicating that there is no relation between the size of commercial banks and provisions for bad debtors in Brazil.
In order to evaluate whether public and private banks adopt different behaviors in relation to the loan loss provision, two sub-panels were set up. One contemplated private banks, accounting for about 90% of the sample banks. The other grouped the remaining 10% (public banks). The results are shown in Tables 6 and 7. Where: C represents the regression constant; LOA/ASSET represents the balances of credit operations of banks over total assets i in period t; VAR. LOA. represents the change in the balances of credit operations of banks i in period t; EAR/ASSET represents earnings before income tax, profit sharing and loan loss provisions over the average total assets of banks i in period t; EQ/ASSET represents the equity capital over the total assets of banks i in period t; VAR. GDP represents real GDP growth in period t; UN. RATE. represents the unemployment rate in period t; and SIZE represents the size of banks i in period t. Source: Authors own elaboration. Where: C represents the regression constant; LOA/ASSET represents the balances of credit operations of banks over total assets i in period t; VAR. LOA. represents the change in the balances of credit operations of banks i in period t; EAR/ASSET represents earnings before income tax, profit sharing and loan loss provisions over the average total assets of banks i in period t; EQ/ASSET represents the equity capital over the total assets of banks i in period t; VAR. GDP represents real GDP growth in period t; UN. RATE. represents the unemployment rate in period t; and SIZE represents the size of banks i in period t. Source: Authors own elaboration.
The regression of the sub-panel of public banks presented R 2 of approximately 13.45%, with F statistics of 0.000409.
Compared to the panel of commercial banks, the sub-panel of public banks presented statistically different results. The variables loans, equity and GDP were no longer significant for public banks. The loan variation variable, on the other hand, proved to be significant at a lower level of significance (fell from 10% to 5%), maintaining the negative coefficient. The variable earnings before income tax, profit sharing and loan loss provisions remained significant at 5%, also showing a positive coefficient, which signals the practice of earnings management by public banks. Regarding the variables unemployment and size, there are no differences in relation to the result obtained for all commercial banks, with both variables being non-significant.
The regression of the sub-panel of private banks presented R 2 of approximately 16.21%, with F statistics of 0.000000.
As for the level of significance and signs of the coefficients of the variables of the subpanel of private banks, the results were the same as those of the panel with all commercial banks.
In order to confirm whether domestic and foreign banks adopt different behaviors in relation to the provision, we also set two subpanels based on this classification. A sub panel covered the national banks, accounting for approximately 63% of the sample banks, while the other grouped the remaining 37% (foreign banks). The results are shown in Tables 8 and 9 . Where: C represents the regression constant; LOA/ASSET represents the balances of credit operations of banks over total assets i in period t; VAR. LOA. represents the change in the balances of credit operations of banks i in period t; EAR/ASSET represents earnings before income tax, profit sharing and loan loss provisions over the average total assets of banks i in period t; EQ/ASSET represents the equity capital over the total assets of banks i in period t; VAR. GDP represents real GDP growth in period t; UN. RATE. represents the unemployment rate in period t; and SIZE represents the size of banks i in period t. Source: Authors own elaboration. Where: C represents the regression constant; LOA/ASSET represents the balances of credit operations of banks over total assets i in period t; VAR. LOA. represents the change in the balances of credit operations of banks i in period t; EAR/ASSET represents earnings before income tax, profit sharing and loan loss provisions over the average total assets of banks i in period t; EQ/ASSET represents the equity capital over the total assets of banks i in period t; VAR. GDP represents real GDP growth in period t; UN. RATE. represents the unemployment rate in period t; and SIZE represents the size of banks i in period t. Source: Authors own elaboration.
The regression of the sub-panel of the national banks presented R 2 of approximately 18.60%, with F statistics of 0.000000.
Compared to the panel with all banks, the subpanel of the national banks presented statistically different results in three variables. The loan growth variable was no longer significant at a significance level of 10% indicating that the percentage variation in loan balances is not related to the percentage of provisions constituted by banks with national control capital. The variable equity was also not significant, whereas the variable unemployment rate became significant at a significance level of 1%.
The regression of the sub-panel of foreign banks presented R 2 of approximately 47.40%, with F statistics of 0.000000.
In relation to banks with foreign controlled capital, compared to the results of the panel with all commercial banks, the loan growth variable was also no longer significant at a significance level of 10%, the variable earnings before income tax, profit sharing and loan loss provisions was no longer significant at a significance level of 5% to be significant at a significance level of 10% and the variable GDP is no longer significant at a significance level of 10%. Regarding the other variables, we found no significant differences.
FINAL CONSIDERATIONS
The constitution of loan loss provisions allows users of accounting information to make a safer forecast of the net cash flows of an entity, in order to evaluate the prospect of return on invested capital.
The provision also allows the timely recognition of the depreciation of current duties, serving as an indicator of the quality of the receivables portfolio of an entity.
The provision causes the early recognition of losses, forming a reserve of value to be used when these losses occur. Early recognition of these losses mitigates the impacts of future economic crises.
The problem of provision lies in its subjectivity, since its calculation depends essentially on the use of estimates and other factors that are beyond the control of entities, among them the taxation and the macroeconomic environment. The problem of provision lies in the difficulty of evaluating the receivable's credit risk.
Issues related to the provision grow in proportion when it comes to commercial banks. Considering that credit is the activity that best represents this segment, issues related to the definition of adequate provision rules gain in interest and importance.
A controversial aspect of the provision concerns the issue of cyclicality. At the heart of this question is the definition of the result that each institution must present at the end of the accounting period. While some argue that such a result should only contemplate the result of the current period (from the perspective of the loss incurred), others argue that the result anticipates future events (from the perspective of the expected loss). The issue is whether or not to adopt a more forward-looking provision.
Studies such as Bikker and Hu (2002) , Laeven and Majnoni (2003) and Bikker and Metzemakers (2004) revealed that the choice between a provision model based on incurred losses and a model based on expected losses can determine the behavior of the provision before the business cycles. The expectation was that the first model was leading to a procyclical provision. Thus, when the economy was doing well, provisions would tend to be decreasing. On the other hand, it was expected that the second model would culminate in a countercyclical provision. Thus, when the economy was performing well, provisions would tend to be increasing.
This research investigated whether the provision model adopted by banks in Brazil, considered mixed because it presents characteristics of expected loss and incurred loss, would be countercyclical or pro-cyclical.
The hypothesis was that the loan loss provisions based on the mixed model adopted in Brazil can present both a negative relation and a positive relation with business cycles, depending on the prevalence of prospective or retrospective information in the systems used by banks to calculate these provisions.
Based on the linear regression models used in previous studies, we developed an econometric model capable of identifying the relation between provision and business cycles. Considering accounting and macroeconomic variables, the assumption of the model was that the provision may be being influenced essentially by the following elements: management of credit risk; earnings management; capital management; GDP behavior and unemployment rate behavior.
We used two variables to identify the relationship between provision and business cycles: the real GDP variation and the unemployment rate.
Contrary to expectations, the unemployment rate did not turn out to be a statistically significant variable. It should be stressed that studies such as Bikker and Metzemakers (2004) already indicated that the unemployment rate is not the best proxy to evaluate the relationship between provision and business cycles.
GDP has turned out to be the variable that best reflects the cyclicality of accounting phenomena, having been pointed out as the critical variable in all the studies that subsidized this research. In this study, this variable was also statistically significant, at a significance level of practically 1%.
Only when the public banks were separated from the private ones, and the national banks from foreign ones, the GDP presented a distinct result, not proving to be significant in the case of public and foreign-owned banks. With regard to private banks and those of national capital, the GDP variable proved to be significant.
Regarding the sign of the coefficient of the GDP variable, main focus of this research, the study revealed a pro-cyclical provision, indicating that, despite the general rule in Brazil being the constitution of "forward-looking" provisions, the delays in payment of principal and interest installments, typical of "backward-looking" provision models end up prevailing.
As for the practice of earnings management, it is assumed to be a reality for commercial banks operating in Brazil, since the variable earnings before income tax, profit sharing and loan loss provisions was significant, at a significance level of 1% and presented a positive coefficient, indicating that provisions tend to grow whenever banks' earnings increase.
We emphasize that the earnings management, debatable in certain aspects, can serve as a counterpoint to pro-cyclical provisions, mitigating their effects on the current phase of the business cycle.
The practice of capital management has also not turned out to be a reality. Despite being significant at a significance level of 1%, the mentioned variable showed a positive coefficient, indicating that the higher the share of equity over total assets, the higher the provision by banks. We assume that the comfortable level of capitalization presented by banks (on average, 23.20% of total assets) is inducing them to increase the level of provision whenever the net equity presents positive variations, and this represents a conservative procedure that contrasts with the constitution of pro-cyclical provisions.
The size variable was not statistically significant, indicating that the size of the banks does not seem to influence the level of provision.
The results corroborate previous studies by Bikker and Hu (2002) , Laeven and Majnoni (2003) and Bikker and Metzemakers (2004) , in the sense that the increase in provisions depends heavily on the business cycle and that banks are likely to delay the recognition of provisions for bad credits as much as they can, recording them exactly at the moment when the economic retraction comes to settle. Another similarity of the results of this research with these studies is the finding that the effect of pro-cyclicality is usually mitigated by the increase in the provision in times when profits are higher (earnings management practice).
For future studies, we suggest conducting this study applying different econometric models, which may incorporate other explanatory variables, especially those related to the recording of delays in the payment of principal and interest on credit operations, and the accounting recognition of losses.
